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ABSTRACT
A FAUNAL ANALYSIS OF THE SPRINGS OF 
THE OUACHITA MOUNTAINS, ARKANSAS
S p r in g  ecosystem s in  A rkansas have h i s t o r i c a l l y  re c e iv e d  l i t t l e  a t te n ­
t io n .  A fa u n a l s u rv e y  was made o f  33 s p r in g s  lo c a te d  in  th e  c o re  a re a  
O u a ch ita  M o u n ta in s  p h y s io g ra p h ic  p ro v in c e .  The s tu d y  a re a  was 135 x  80 km 
e x te n d in g  w es t fro m  H ot S p r in g s , A rkansas to  th e  Oklahoma l i n e .  S p r in g s  
in  th e  O u a c h ita  M o u n ta in  p h y s io g ra p h ic  p ro v in c e  w ere c h a ra c te r iz e d  as 
g e n e ra l ly  f a u n i s t i c a l l y  p o o r w i th  o f te n  a s in g le  s p e c ie s  such as th e  
is o p o d , L ir c e u s  h . h o p p in a e , b e in g  th e  dom inan t fa u n a l e le m e n t b o th  nu­
m e r ic a l ly  and w i th  re g a rd  to  b iom ass . A t o t a l  o f  40 s p e c ie s  o f  in v e r t e ­
b ra te  s p e c ie s  and e ig h t  v e r te b r a te  s p e c ie s  w ere  c o l le c te d  fro m  th e  s p r in g  
e n v iro n s  d u r in g  th e  s tu d y . In  a d d i t io n ,  f i v e  in v e r te b r a te  s p e c ie s  (tw o  
amphipods and th re e  c a d d is f l ie s )  w ere g le a n e d  fro m  a th o ro u g h  l i t e r a t u r e  
se a rch  f o r  a t o t a l  o f  53 s p e c ie s  o f  a q u a t ic  in v e r te b r a te s  and v e r te b ra te s  
documented fro m  s p r in g s  in  O u a c h ita  M o u n ta in  p h y s io g ra p h ic  p ro v in c e .
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1INTRODUCTION
S p r in g  ecosystem s in  th e  U n ite d  S ta te s  have re c e iv e d  r e l a t i v e l y  l i t t l e  
a t t e n t io n  fro m  s c i e n t i f i c  in v e s t ig a t o r s .  Community m e ta b o lis m  in  a tem­
p e ra te  c o ld  s p r in g  in  M a ssa ch u se tts  was in v e s t ig a te d  by T e a l (1 9 5 7 ) w h ile  
Odum (1 9 5 7 ) s tu d ie d  t r o p h ic  s t r u c tu r e  and p r o d u c t i v i t y  in  h is  c la s s ic  
s tu d y  o f  S i l v e r  S p r in g s , F lo r id a .  L a te r ,  T i l l y  (1 9 6 8 ) in v e s t ig a te d  th e  
s t r u c tu r e  and dynam ics o f  Cone S p r in g  in  Io w a , w h i le  c lo s e r  to  home, S te rn  
and S te rn  (1 9 6 9 ) co n d u c te d  a l im n o lo g ic a l  s tu d y  o f  a Tennessee c o ld  s p r in g -  
b ro o k . R e c e n t ly ,  R ayburn and F reeze  (1 9 7 8 ) s tu d ie d  a s in g le  K e n tu cky  
s p r in g .  U n fo r tu n a te ly ,  in  A rk a n s a s , no s y s te m a t ic  and com prehens ive  s tu d y  
o f  th e  m u lt i tu d in o u s  s p r in g s  and t h e i r  a s s o c ia te d  fa u n a  has been a tte m p te d  
to  d a te .  R e fe re n ce s  to  th e  s ta te  s p r in g  fa u n a  a re  s c a t te r e d ,  c u rs o ry  and 
uneven in  t h e i r  t re a tm e n t o f  th e  c o n c o m ita n t fa u n a l com ponents (H u b r ic h t ,  
1943, 1950 ; R oss, 1938 , 1941; Ross and U n z ic k e r ,  1965; W il l ia m s ,  1954; 
H u b r ic h t  and M a c k in , 1949; S te e v e s , 1966; H o ls in g e r ,  1 9 6 7 ). M ost a re  
d i r e c te d  a t  a p a r t i c u la r  ta xo n o m ic  g roup  such as c a d d is f l ie s  ( T r ic h o p te ra )  
o r  am ph ipods, f o r  exam p le .
I t  seemed ju d ic io u s  to  u n d e rta k e  such a needed com prehens ive  exam in­
a t io n  o f  A rkansas  s p r in g s ,  b e g in n in g  w ith  th o se  s i tu a te d  in  th e  O u a ch ita  
M o u n ta in  p h y s io g ra p h ic  p ro v in c e  f o r  w h ich  b a s e lin e  w a te r  q u a l i t y  d a ta  has 
been r e c e n t ly  g a th e re d  by Wagner and S te e le  (1 9 8 0 ) .  T h is  s tu d y  is  th e  f i r s t  
p a r t  o f  a com prehens ive  e x a m in a tio n  o f  th e  s p r in g s  o f  A rkansas by th e  
w r i t e r .  A s ta te w id e  e c o lo g ic a l  s u rv e y  o f  s p r in g s  i s  needed as each s p r in g  
i s  i t s e l f  a u n iq u e  a q u a t ic  m ic r o h a b i ta t .  S m a ll s p r in g s  a f f o r d  as n e a r ly  
p e r fe c t  system s f o r  th e  s tu d y  o f  l o t i c  co m m un itie s  as o c c u r in  n a tu re
2(S te rn  and S te rn , 1969 ). Because o f  the  uniqueness o f  s p r in g s ,  many species 
may be p re se n t f a r  o u ts id e  t h e i r  norm al g e o g ra p h ic a l range because o f  the 
u n ifo rm  p hys icoch e m ica l c o n d it io n s  o f te n  encounte red  o r a s p r in g  may h a rb o r 
r e l i c t  s p e c ie s , p h re a t ic s  o r c re n o b io n ts  (H ynes, 1976 ).
T h is  in v e s t ig a t io n  was in i t i a t e d  to  d e t a i l  and ana lyze  the  fa u n a l 
components o f  the  s m a ll s p r in g s  which occur so p ro fu s e ly  th ro u g h o u t the  
O uach ita  M ounta ins p h y s io g ra p h ic  p ro v in c e  o f  the  I n t e r io r  H igh lands  o f  
A rkansas. Water c h e m is try  o f  the  m a jo r i ty  o f  these s p r in g s  was d e ta ile d  
p re v io u s ly  by Wagner and S te e le  (1 9 8 0 ).
DESCRIPTION OF THE STUDY AREA
F o t i  (1974) p resen ted  an e x c e lle n t  p o r t r a i t  o f  the  O uach ita  M ounta in  
p h y s io g ra p h ic  p ro v in c e  and i t  is  summarized h e re . The O uach ita  M ounta in  
p h y s io g ra p h ic  p ro v in c e  is  a p p ro x im a te ly  200 m ile s  in  le n g th  (e a s t-w e s t)  and 
100 m ile s  in  w id th  (n o r th -s o u th )  and l i e s  in  w e s tc e n tra l A rkansas and 
e a s te rn  Oklahoma. T h is  area is  bo rdered  by the  Arkansas R iv e r V a lle y  to  
the  n o r th ,  the  G u lf C oas ta l P la in  on the  south  and e a s t,  and the  C e n tra l 
Lowlands to  the  w e s t.
The O uach ita  M ounta ins are b a s ic a l ly  c h a ra c te r iz e d  by a s e r ie s  o f  e a s t-  
w est tre n d in g  r id g e s  and v a l le y s  th a t  have re s u lte d  from  the  e x te n s iv e  
fo ld in g  and fa u l t in g  o f  sed im en ta ry  s t r a ta  o f  P a le o zo ic  age. U p l i f t  re p re ­
sen ts  o n ly  a m ino r p a r t  in  t h e i r  fo rm a tio n . Only the  southernm ost p a r t  o f  
the  O uach itas is  s im p ly  an u p l i f t e d  p la te a u . The rocks  o f  the  p ro v in ce  
range in  age from  the Cambrian o r O rd o v ic ia n  th rough  P ennsy lvan ian .
Dominant ro c k  types are sandstones, s h a le s , and n o v a c u lite ,  a lth o u g h  lim e ­
s ton e s , cong lom erates and v o lc a n ic  sedim ents are  a ls o  p re s e n t. T y p ic a l ly ,
3the  O uach itas  a re  covered w ith  a m ixed S h o r t le a f-P in e -u p la n d  hardwood 
fo r e s t .
The s tud y  a rea was c o n ta in e d  w ith in  a 135 X 80 km geograph ic  area 
e x te n d in g  w est from  Hot S p r in g s , Arkansas to  the  Oklahoma l in e  and lo c a te d  
n o r th  o f  the  34°42 ' 30" N. la t i t u d e  l in e  as o u t l in e d  p re v io u s ly  by Wagner 
and S te e le  (1 9 8 0 ). B a s ic a l ly  the  area encompassed the  core  o f  the  O uach ita  
M o u n ta ins . F ig u re  1 shows the  s tud y  a rea and the  s i te s  o f  the  33 s p rin g s  
exam ined.
METHODS AND MATERIALS
The b a s ic  th r u s t  o f  the  resea rch  was to  document as f u l l y  as pos­
s ib le  the  a q u a tic  o r s e m i-a q u a tic  an im als  u t i l i z i n g  the  s p r in g s  o f  the 
O uach ita  M ounta in  p h y s io g ra p h ic  p ro v in c e  o f  the  I n t e r io r  H igh lands  o f  
A rkansas . Many o f  these  same s p r in g s  were the  s u b je c t o f  a w a te r chem is­
t r y  in v e s t ig a t io n  by Wagner and S te e le  (1 9 8 0 ). S p rings  were o r ig in a l l y  
lo c a te d  w ith  the  a id  o f  the  USGS to p o g ra p h ic  maps, Wagner and S tee le  (1 9 8 0 ), 
and d is c u s s io n s  w ith  lo c a l re s id e n ts  and in d iv id u a ls  f a m i l ia r  w ith  s p e c i f ic  
areas o f  s p r in g  c o n c e n tra t io n s .  Table  1 l i s t s  the  lo c a t io n s  o f  the  33 
s p r in g s  sampled in  the  p re s e n t s tu d y . In  a d d it io n ,  in  an e f f o r t  to  more 
c o m p le te ly  document the  fauna o f  the  s p r in g s  o f  the  O uach tia  M ounta ins in  
A rkansas, l i t e r a t u r e  re co rd s  o f  an im als  c o l le c te d  from  s p r in g s  in  the  s tudy 
area are  in c lu d e d . These are  noted as such.
C o lle c t in g  o f  s p r in g s  was accom plished by a v a r ie t y  o f  methods in c lu d in g  
s e in in g ,  sam pling  w ith  a q u a tic  d ip  n e ts  (T u rto x  D -fra m e ), hand n e ts , tu rk e y  
b a s te rs ,  te a  s t ra in e r s  and a Surber sam pler ove r a w ide v a r ie t y  o f  m ic ro ­
h a b ita ts  w i th in  in d iv id u a l  s p r in g  ecosystem s. A d r i f t  n e t was a ls o  used.
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F ig u re  1. Map o f  th e  O uach ita  M ounta in  P h y s io g ra p h ic  P ro v in c e  and S p rin g s  Sampled.
5TABLE 1. S prings  Sampled in  the  O uach ita  M ounta in  P h ys io g ra p h ic  Region.
S p ring  Name L o c a tio n
G arland County
1 .
2.
3 .
4 .
5 .
6 .
7.
8. 
9.
10.
11.
M eyer's  S pring  
Unnamed S pring  
C ry s ta l S prings 
Rock S prings 
Unnamed S p ring  
I ro n  S pring  
M ayberry S p ring  
Unnamed S p ring
Unnamed S p rin g  near C ry s ta l S prings 
H idden S p ring  
Bear S p ring
Sec. 17, T2S, R22W 
Sec. 25, T2S, R18W 
Sec. 34, T2S, R22W 
Sec. 3 , T1S, R21W 
Sec. 29, T1S, R20W 
Sec. 6 , T1N, R19W 
Sec. 36 , T1S, R22W 
Sec. 17, T2S, R22W 
Sec. 33, T2S, R22W 
Sec. 20, T2S, R21W 
Sec. 29, T2S, R21W
P ike  County
12.
13.
D r ip p in g  S prings 
Redland M ounta in
Sec. 11, T5S, R25W 
Sec. 12, T5S, R26W
Montgomery County
14.
15.
16.
17.
18.
19.
20. 
21. 
22. 
23.
Ida  S u b le tte  Cobb S pring  
S u lfu r  S p ring  
C o l l ie r  S p ring  
B lack  S p ring  
B u t te rm ilk  S p rin g  #1 
B u t te rm ilk  S p rin g  #2 
S trawn S prings 
West S pring  
Unnamed S p ring  
Unnamed S p ring
Sec. 13, T4S, R25W 
Sec. 9 , T3S, R27W 
Sec. 17, T3S, R24W 
Sec. 30, T3S, R25W 
Sec. 6 , T4S, R24W 
Sec. 6 , T4S, R24W 
Sec. 18, T4S, R24W 
Sec. 2 , T2N, R25W 
Sec. 31, T2S, R26W 
Sec. 26, T3S, R27W
P o lk  County
24.
25.
26.
27.
28.
29.
30.
31.
32.
Twin S prings 
Bogg S prings 
Unnamed S p rin g  
G illh a m  S prings 
Bard S prings 
Abernathy S prings  
Unnamed S p ring  
Unnamed S p rin g  
Unnamed S p ring
Sec. 10, T5S, R32W 
Sec. 16, T5S, R32W 
Sec. 22, T5S, R32W 
Sec. 21, T4S, R30W 
Sec. 22, T4S, R38W 
Sec. 24, T3S, R28W 
Sec. 32, T3S, R29W 
Sec. 23, T3S, R28W 
Sec. 20, T4S, R28W
Howard County
33. Unnamed S p ring Sec. 33, T5S, R29W
6C o lle c t io n s  were a ls o  taken  by hand p ic k in g  from  s to n e s , le a f  p a c k e ts , and 
a q u a tic  v e g e ta t io n .  S ince q u a l i t a t iv e  a n a ly s is  o f  the  s p r in g s  was deemed 
o f  more im portance  than  q u a n t i ta t iv e  measurements in  t h is  i n i t i a l  research  
e f f o r t  on these l i t t l e  known a q u a tic  ecosystem s, the  a fo rem en tioned  c o l­
le c t in g  methods seemed to  s u f f ic e  q u ite  n ic e ly  to  p ro v id e  the  d e s ire d  
q u a l i t a t iv e  d a ta .
In v e r te b ra te s  were p reserved  in  80 p e rc e n t is o p ro p y l a lc o h o l in  the  
f i e ld  f o r  permanent s to ra g e . F ishes were k i l l e d  in  10 p e rc e n t fo rm a lin .  
Am phibians and r e p t i le s  were p reserved  in  40 p e rce n t is o p ro p y l.  A l l  o r ­
ganisms were re tu rn e d  to  Southern  Arkansas U n iv e rs ity  and s o rte d  and id e n ­
t i f i e d  to  the  lo w e s t p o s s ib le  ta x o n . F ishes were washed fo r  th re e  days, and 
p laced  in  40 p e rce n t is o p ro p y l a lc o h o l f o r  permanent s to ra g e . F o llo w in g  
p re lim in a ry  id e n t i f i c a t io n ,  re p re s e n ta t iv e  specimens were sen t to  s p e c ia l is ts  
in  the  v a r io u s  in v e r te b ra te  taxonom ic groups fo r  p o s i t iv e  id e n t i f i c a t io n .
P re lim ia n ry  id e n t i f ic a t io n s  o f  in v e r te b ra te s  were accom plished w ith  
the  use o f  Pennak (1 9 5 3 ), M e r r i t t  and Cummins (1 9 7 8 ), and W iggins (1 9 7 7 ).
A lthough  the  c o l le c t io n  methods d id  n o t y ie ld  a b so lu te  n um erica l re ­
s u l t s ,  the y  d id  p e rm it the  d e te rm in a tio n  o f  r e la t iv e  abundance o f  the  more 
commonly o c c u rr in g  ta x a . Species were thus ranked a r b i t r a r i l y  as ra re  when 
few er than  10 specimens were c o l le c te d ,  common when 10-50 specimens were 
taken  and abundant where more than 50 specimens were c o l le c te d .
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DISCUSSION
The S p rin g  H a b ita t
A s p r in g  is  d e fin e d  in  t h is  s tud y  as co nce n tra te d  ground w a te r is s u in g  
a t  the  s u rfa ce  as a c u r re n t  o f  f lo w in g  w a te r (Tolm an, 1937). Most o f  the 
s p r in g s  s tu d ie d  were s m a ll.  S p rings  re p re s e n t a t r u l y  unique e c o lo g ic a l 
h a b i t a t .  The s p r in g  h a b ita t  is  g e n e ra lly  c h a ra c te r iz e d  by u n ifo rm  tem­
p e ra tu re s  and c le a r ,  p o o r ly  oxygenated, u n p o llu te d  w a te r d is p la y e d  in  a 
la c k  o f  spec ies  d iv e r s i t y  due p r im a r i ly  to  the  concom itan t absence o f  a 
v a r ie t y  o f  e c o lo g ic a l n ic h e s . T h is  re d u c t io n  in  n iches  is  due to  the  con­
s ta n t  o r  more s ta b le  e n v iro n m e n ta l fa c to rs  c h a r a c te r is t ic  o f  most sp rin g s  
(A rm strong  and W ill ia m s , 1971 ). A lthough  c h a r a c te r is t ic a l ly  depauperate 
in  spec ies  d iv e r s i t y ,  m ounta in  s p r in g s  e x h ib i t  u nu su a l, o f te n  endemic f lo r a  
and fauna co n ta in e d  in  these a q u a tic  h a b i ta ts .  Many ra re  p la n t  species are 
r e s t r ic te d  s o le ly  to  s p r in g  e n v iro n s . W h ile  an im als  such as f is h e s ,  salaman­
d e rs , f la tw o rm s , amphipods and isopods fre q u e n t s p r in g s ,  most are s e c re tiv e  
and thus r a r e ly  seen. C e r ta in  fa u n a l members m a n ife s t unique a da p ta tio ns  to  
the  s p r in g s  env ironm ent in  which the y  l i v e .  For exam ple, b lin d n e s s , lo ss  
o f  p ig m e n ta tio n  a n d /o r re d u c t io n  o f  c e r ta in  sensory m o d a lit ie s  ( e .g . ,
8la t e r a l  l in e  system  and b a rb e ls  in  f is h e s )  a re  s e v e ra l o f  these  in te r e s t in g  
a d a p ta tio n s  developed by s p r in g  in h a b ita n ts .
Water Q u a li ty
A b r i e f  summary o f  w a te r q u a l i t y  o f  the  s p r in g s  o f  the  O uach ita  
M ounta ins is  in s t r u c t iv e  and p resen ted  here  to  f a m i l ia r iz e  the  re a d e r w ith  
the a q u a tic  env ironm ent s u p p o rtin g  the  a q u a tic  fauna in v e s t ig a te d .  The 
g roundw ater o f  the  O uach ita  M ounta in  p h y s io g ra p h ic  p ro v in c e  o f  Arkansas 
may be c la s s i f ie d  as a ca lc iu m  b ic a rb o n a te  type  and g e n e ra lly  is  s o f t  to  
m o d e ra te ly  ha rd  (He m , 1970 ). Median hardness fo r  s p r in g  samples in  a 
re c e n t s tudy  by Wagner and S te e le  (1980) was 60 ppm CaCO3 . The median pH 
va lu es  f o r  t h is  a rea is  6 .2 .  C a lc ium  was the  m a jo r e lem ent in  the  s p r in g  
w a te rs  due to  the  w idespread  d is t r ib u t io n  o f  lim e s to n e  and ca lcaeous 
cements (CaCO3) in  sed im en ta ry  rocks  and ready s o lu b i l i t y  o f  CaCO3 in  
w a te rs  c o n ta in in g  carbon d io x id e  (CO2 ) .
P r io r  to  the  i n i t i a t i o n  o f  t h is  s tu d y  i t  was f e l t  th a t  docum enta tion  
o f  the  fauna was im p e ra tiv e  as soon as p o s s ib le  due to  p o s s ib le  p o l lu t io n  
o f  the  g roundw ater as is  o c c u r r in g  in  n o r th e rn  Arkansas (Wagner and S te e le , 
1980). That c o n ta m in a tio n  o f  these  s p r in g s  is  s l ig h t  is  seen in  the  
f in d in g s  o f  Wagner and S te e le  (1980) who re p o r te d  r e la t i v e l y  low  le v e ls  o f  
phosphate , n i t r a t e ,  and am onia. H igh va lu e s  f o r  these th re e  param eters are 
in d ic a t iv e  o f  c o n ta m in a tio n .
Wagner and S te e le  (1980) concluded th a t  the  w a te r from  s p r in g s  in  the 
O uach ita  M ounta ins is  p o ta b le ,  and the  m a jo r problem s are  those a sso c ia te d  
w ith  ta s te ,  c o rro s io n  and s ta in in g .
9Endangered and Threatened Species
In  d e te rm in in g  the  use o f  the  terms "endangered" a n d /o r " th re a te n e d " 
f o r  t h is  r e p o r t ,  te rm in o lo g y  was m o d if ie d  from  the  use o f  these terms by the 
S m ithson ian  I n s t i t u t io n  re p o r t  on p la n ts  in  the  U n ite d  S ta te s . D e f in it io n s  
are repea ted  h e re .
Endangered spec ies  are those spec ies o r subspecies in  danger o f  ex­
t in c t io n  th ro u g h o u t a l l  o r  a s ig n i f ic a n t  p o r t io n  o f  t h e i r  range in  A rkansas.
Threatened spec ies  are  those spec ies  o r subspecies w h ich  are l i k e l y  
to  become endangered w ith in  the  fo re se e a b le  fu tu re  th rou g ho u t a l l  o r  a 
s ig n i f ic a n t  p o r t io n  o f  t h e i r  range in  A rkansas.
S p e c ia l concern are  those spec ies o r  subspecies which must be c o n tin u ­
a l l y  m o n ito red  because em inent deg rad ing  fa c to r s ,  t h e i r  l im i te d  d is t r ib u t io n  
in  Arkansas o r  o th e r  p h y s ic a l o r b io lo g ic a l  c h a r a c te r is t ic s  may cause them 
to  become th re a te n e d  o r  endangered in  the  fo rese e ab le  fu tu r e .
P re v io us  w orke rs  have been concerned p r im a r i ly  w ith  p la n ts  and v e r te ­
b ra te s  in  d e a lin g  w ith  endangered a n d /o r th rea te ne d  spec ies  in  Arkansas 
(R ob ison , 1974; Arkansas Departm ent o f  P la n n in g , 1974). In  t h is  re g a rd , 
l i t t l e  o r  no work has been done on s ta te  in v e r te b ra te  spec ies to  determ ine 
the  s ta tu s  o f  many o f  these groups in  Arkansas (e .g .  m o llu s c s , gas tropods , 
e t c . ) .  Our knowledge o f  many groups is  q u ite  l im ite d  and w orkers are 
j u s t i f i a b l y  h e s ita n t  to  p u t s ta tu s  d e te rm in a tio n s  on p a r t ic u la r  species 
because o f  in s u f f i c ie n t  da ta  on many sp e c ie s .
In  a tte m p tin g  to  assess the  p o s s ib le  endangered o r  th rea te ne d  s ta tu s  
o f  v a r io u s  fa u n a l taxa  in h a b it in g  s p r in g  ecosystem s, i t  was necessary to  
make assum ptions in  some cases on the  b a s is  o f  d is c u s s io n s  w ith  o th e r
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s c ie n t is ts  more f a m i l ia r  w ith  in d iv id u a l  in v e r te b ra te  groups a n d /o r the  
p a u c ity  o f  c o l le c t io n s  o f  c e r ta in  s p e c ie s .
V e r te b ra te s  in h a b it in g  the  s p r in g  ecosystems o f  the  O uach ita  Moun­
ta in s  p h y s io g ra p h ic  p ro v in c e  have been s tu d ie d  to  g re a te r  degree than  in v e r ­
te b ra te s .  O nly the  pa leback d a r te r ,  Etheostoma p a ll id id o rs u m  D is t le r  and 
M e tc a lf ,  among the  v e r te b ra te s  c o l le c te d  d u r in g  t h is  s tu d y  o f  s p r in g s  is  
cons ide red  th re a te n e d  in  A rkansas based on c u r re n t  work by the  w r i t e r .  In  
t h is  s tud y  E . p a l l id id o rs u m  was c o l le c te d  in  s e v e ra l unnamed s p r in g s  d ra in in g  
in to  the  Caddo R iv e r and a s in g le  sm a ll specimen was taken  from  B lack  
S p r in g s , a l l  in  Montgomery C ounty. T h is  spec ies  is  a r a r e ly  encounte red  
in h a b ita n t  o f  the  upper Caddo R iv e r system and occurs  d is ju n c t ly  in  May­
b e r ry  Creek O uach ita  R iv e r d ra in a g e , thus the  c o l le c t io n  o f  E. p a l l id id o rs u m  
was n o t unexpected.
Among in v e r te b ra te s  c o l le c te d  from  O uach ita  M ounta in  s p r in g s , s e v e ra l 
may e v e n tu a lly  need to  be co ns ide re d  on fe d e ra l th re a te n e d  l i s t s  based 
p r im a r i ly  on s m a ll p o p u la t io n  s iz e  and l im i te d  d is t r ib u t io n a l  ranges.
Heading the  l i s t  f o r  c o n s id e ra t io n  is  the  new b l in d  a s e l l id  isopod  s p e c ie s , 
C aecido tea  sp . nov . , d isco ve re d  d u r in g  t h is  s tu d y  w h ich  o n ly  in h a b its  Aber­
n a thy  S p ring  in  P o lk  C ounty. U n t i l  f u r th e r  s tu d y  o f  t h is  spec ies  is  accom­
p lis h e d  i t  shou ld  be co ns ide re d  o f  s p e c ia l conce rn .
The amphipods, Stygobromus e la tu s  and Stygobromus m ontanus, c e r ta in ly  
are in  need o f  f u r th e r  s tudy  due to  t h e i r  endemic n a tu re , l im i te d  d is t r ib u t io n ,  
and r a r i t y  in  c o l le c t io n s .  Both a re  spec ies  o f  s p e c ia l concern  and a search 
f o r  o th e r  p o p u la tio n s  is  c o n t in u in g .
S eve ra l o th e r specimens are  in  the  p rocess o f  b e ing  s tu d ie d  fu r th e r  
as they  may re p re s e n t a d d it io n a l new s p e c ie s . T h e ir  s ta tu s  w i l l  be re p o rte d  
upon a t a la t e r  t im e .
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ANNOTATED FAUNAL LIST
The fo l lo w in g  l i s t  o f  45 b e n th ic  m a c ro in v e rte b ra te  (T ab le  2) and e ig h t  
v e r te b ra te  spec ies  (T a b le  3) were c o lle c te d  from  a su rvey o f  33 s p r in g s  o f  
the  O uach ita  M ounta in  p h y s io g ra p h ic  p ro v in c e  in  A rkansas. In  a d d it io n  to  
these  c o l le c t io n s ,  a re v ie w  o f  the  s c ie n t i f i c  l i t e r a t u r e  reve a le d  a d d it io n a l 
spec ies  p re v io u s ly  taken  from  s p r in g  e n v iro n s  in  the  O uach ita  M ounta ins.
In  an e f f o r t  to  make t h is  s tud y  as tho rough  as p o s s ib le  in  l i g h t  o f  the 
p a u c ity  o f  d a ta  on s p r in g  ecosystems in  A rkansas, a l l  spec ies  fo rm e r ly  
c o l le c te d  from  s p r in g s  in  the  O uach ita  M ounta in  p ro v in c e  were in c lu d e d  in  
the  anno ta ted  fa u n a l l i s t .  A t o t a l  o f  53 spec ies  were documented from  th is  
re g io n . A l l  spec ies  c o l le c te d  in  s p r in g  h a b ita ts  d u r in g  t h is  s tudy  have 
been in c lu d e d  in  the  l i s t ;  how ever, n o t a l l  spec ies  are t o t a l l y  co n fin e d  to  
s p r in g  h a b i ta ts .  For each o f  the  spec ies  l i s t e d  b e low , an in d ic a t io n  o f  
i t s  h a b ita t  and abundance is  p ro v id e d .
PHYLUM PLATYHELMINTHES -  FLATWORMS 
A ltho u gh  fla tw o rm s  are  among the  most common and c h a r a c te r is t ic  in ­
v e r te b ra te s  in  a c o ld -s p r in g  h a b ita t  ( P f l ie g e r ,  1974), in  the  O uach ita  
M ounta in  s p r in g s  fla tw o rm s  were g e n e ra lly  ra re  excep t a t  p a r t ic u la r  s p r in g , 
e .g . ,  A berna thy S p r in g , where they  were lo c a l ly  abundant.
F am ily  P la n a r iid a e  -  P la n a r ia n s
Dugesia d o ra to ce p h a la  (W oodw orth). T h is  f la tw o rm  is  w id e -ra n g in g  in  
s p r in g s  and s p r in g - fe d  stream s th ro u g h o u t the  Ozarks (Kenk, 1970).
T h is  spec ies  was p a r t i c u la r l y  abundant in  A berna thy S p r in g , P o lk  
C ounty. L iv e  specimens were sh ipped to  D r. Roman Kenk, S m ithson ian 
I n s t i t u t i o n ,  f o r  p o s i t iv e  v e r i f i c a t io n .
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TABLE 2. A L is t  o f  the  Known B e n th ic  M a c ro in v e rte b ra te  Fauna o f  O uach ita  M ounta in 
S p r in g s , A rkansas .*
PLATYHELMINTHES -  Flatworms
Dugesia d o ra tocepha la  (W oodworth), fla tw o rm
ANNELIDA -  Segmented Worms
L u m b ricu lid a e  -  A q u a tic  earthworms
L um bricu lus  in c o n s ta n s , a q u a tic  earthworm
GASTROPODA -  S n a ils  
G on iobasis sp .
ISOPODA -  Isopods 
A s e llid a e
L irc e u s  hoppinae h opp inae , a q u a tic  isopod 
C aecidotea sp . n o v .,  b l in d  a s e l l id
AMPHIPODA -  Amphipods 
C rangonyctidae
Stygobromus a labam ensis alabam ensis (S to u t)  
Stygobromus e la tu s  (H o ls in g e r)
Stygobromus montanus (H o ls in g e r)
DECAPODA -  Decapod Crustaceans
Cambaridae -  C ra y fish e s
O rconectes acares F i t z p a t r ic k
EPHEMEROPTERA -  M a y flie s  
H eptagen iidae  
Species A.
S tenacron in te rp u n c ta tu m  Say
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TABLE 2 . C o n t'd .
B ae tidae
Species A.
ODONATA -  D ra g o n flie s  and d a m s e lf lie s  
Aeshnidae
Aeshna umbrosa (W a lke r)
C o rd u liid a e
N e u ro c o rd u lia  xanthosoma? (W illia m s o n ) 
Som atochlora l i n e a r i s ? Hagen
L ib e l lu l id a e
P ach yd ip lax  lo n g ip e n n is  B u rm e is te r 
C a lo p te ryg id a e
C a lo p te ry x  ( = A g rio n ) m acu lata  (B eauvo is) 
C o rd u le g a s tr id a e
C o rd u le g a s te r m acu lata  Selys 
Gomphidae
Hagenius b r e v is ty lu s  Selys 
Ophiogomphus ru p in s u le n s is  Walsh 
L ib e l lu la  v ib ra n s ? F a b r ic iu s
HEMIPTERA -  True Bugs
G errid a e  -  Water s t r id e r s  
G e rr is  re m ig is  Say
V e li id a e  -  B road -shou lde red  w a te r s t r id e r s  
R hagove lia  k n ig h t i  Drake and H a rr is
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TABLE 2. C o n t'd .
MEGALOPTERA -  A ld e r f l ie s ,  D o b s o n flie s , and F is h f l ie s  
C o ryda lidae  -  D o b so n flie s  and F is h f l ie s
C hauliodes r a s t r ic o r n is  Rambur -  F is h f ly
TRICHOPTERA -  C a d d is f l ie s  
R hyacoph ilidae
R h ya co p h ilia  lo b i f e r a  B e tte n
B ra chyce n tr id ae
Micrasema sp.
G lossosom atidae
Agapetus medicus Ross
P h ilopo tam idae
Chim arra f e r ia  Ross
H ydropsychidae
Cheumatopsyche sp .
Hydropsyche sp.
H e lico p sych ida e
H e licopsyche  l im n e l la  Ross
COLEOPTERA -  B ee tles
Elm idae -  R i f f l e  b e e tle s  
D u b ira ph ia  sp.
H y d ro p h ilid a e  -  Water scavenger b e e tle s  
Cymbiodyta sp.
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TABLE 2 . C o n t'd .
DIPTERA -  True F lie s
P ty c h o p te rid a e  -  Phantom crane f l i e s
B ittacom orpha  sp.
T ip u lid a e  -  C ra n e f lie s
T ip u la  s p . ,  c ra n e f ly  
L im on ia  sp.
Chironom idae -  N o n -b it in g  midges
Chironomus sp.
Tanypus sp .
D ich ro te n d ip e s  sp.
P o lype d ilu m  sp.
D iam esia sp .
S tic to ch iro n o m u s  sp.
Tabanidae -  H o rs e f lie s
Tabanus s p . ,  h o r s e f ly
Psychodidae -  M o th f lie s
Pericoma sp.
C u lic id a e  -  M osquitoes
Anopheles p u n c tip e n n is
* In c lu d e s  bo th  l i t e r a t u r e  re fe re n ce s  and c o l le c t io n s  made d u r in g  th is  s tu d y .
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TABLE 3 . A LIST OF THE VERTEBRATE FAUNA COLLECTED FROM OUACHITA 
MOUNTAIN SPRINGS, ARKANSAS
CYPRINIFORMES -  Minnows
C yp rin id a e  -  Minnows and Carps
Campostoma anomalum (R a finesque ) -  S to n e ro l le r  
S em otilus  a trom acu la tus  ( M i t c h i l l )  -  Creek chub
CYPRINODONTIFORMES -  Topwater K i l l i f i s h e s  
C yp rin o do n tida e  -  K i l l i f i s h e s
Fundulus ca tena tus  (S to re r )  -  N o rth e rn  s tu d f is h
PERCIFORMES -  Perches
P erc idae  -  True Perches
Etheostoma p a llid id o rs u m  D is t le r  and M e tc a lf  -  Paleback 
d a r te r
Etheostoma radiosum  (Hubbs and B la ck ) -  O ra ng e be lly  d a r te r
ANURA -  Frogs and Toads 
Ranidae -  True Frogs
Rana sphenocephala Cope -  S outhern le o p a rd  fro g  
H y lid a e  -  Tree Frogs
A c r is  c re p ita n s  b la n c h a rd i H arper -  B la n c h a rd 's  C r ic k e t 
fro g
CAUDATA -  Salamanders
P le th o d o n tid a e  -  Lung less Salamanders
Desmognathus b rim leyo rum  S te jn e g e r -  O uach ita  dusky 
salamander
17
PHYLUM ANNELIDA -  SEGMENTED WORMS
F am ily  L u m b ric u lid a e  -  A q u a tic  Earthworms
L u b r ic u lu s  in c o n s ta n s . A q u a tic  earthworm . A q u a tic  earthworms were 
common in h a b ita n ts  in  the  v e g e ta t io n  and decaying o rg a n ic  m a tte r 
( le a v e s ) a t  the  edges o f  s p r in g  ru n s . T h is  spec ies  was taken  in  12 
s p r in g s  d u r in g  the  s tu d y .
PHYLUM MOLLUSCA -  MOLLUSCS 
CLASS GASTROPODA -  S n a ils
F am ily  P le u ro c e rid a e  -  R iv e r S n a ils
G on iobas is  sp . S n a ils  were commonly found in  the  o u tf lo w s  o f  sp rin g s  
as the  o u t f lo w  e n te red  an a d ja ce n t t r ib u ta r y .  In  the  O uach ita  Moun­
ta in s  s n a i ls  are  e x c e s s iv e ly  abundant in  the  c le a r ,  s m a ll streams 
fed  by s p r in g s .  A la rg e r  expanded survey o f  the  a q u a tic  s n a ils  o f  the 
I n t e r io r  H igh lands has been in i t i a t e d  to  document t h is  p o o r ly  known 
e lem ent o f  the  Arkansas a q u a tic  fauna .
PHYLUM ARTHROPODA -  JOINT-LEGGED ANIMALS 
CLASS CRUSTACEA -  Crustaceans
In  O uach ita  M ounta in  s p r in g s  th re e  groups o f  c ru s ta ce a n s , in c lu d in g  
iso p od s , amphipods, and c ru s ta ce a n s , o c c u r. Isopods a re  p a r t i c u la r ly  abun­
dant in  many o u t f lo w  re g io n s  o f  la rg e r  s p r in g s .
ORDER ISOPODA -  Isopods 
F am ily  A s e llid a e  -  A s e l l id s
C aecido tea  sp . nov . Specimens o f  a b l in d  w h ite  isopod c o lle c te d  from
18
A berna thy S prings have been dete rm ined  to  be an undescribed  spec ies 
new to  sc ie n c e . M r. J e r ry  L e w is , U n iv e rs ity  o f  L o u is v i l le ,  who is  
co m p le tin g  a d o c to r a l  d is s e r ta t io n  on C aecidotea spec ies from  the 
Ozark and O uach ita  m ounta in  p ro v in ce s  c o n f irm s  t h is  p re lim in a ry  f in d ­
in g  and w i l l  d e sc r ib e  the  spec ies fo rm a lly  in  the near fu tu r e .  Rare.
L irc e u s  hoppinae hoppinae (F a xo n ). The most abundant and w idespread 
isopod th rou g ho u t the O uach ita  M ounta in  p h y s io g ra p h ic  p ro v in ce  was 
L irc e u s  h . hopp inae . T h is  isopod was found in  26 o f  the  33 s p rin g s  
in v e s t ig a te d .  I n t e r e s t in g ly ,  a s in g le  s p r in g  u s u a lly  c o n ta in s  o n ly  
one sp e c ie s , thus i t  was q u ite  unusual to  d is c o v e r the new isopod 
spec ies  d iscussed  above l i v i n g  s y n to p ic a l ly  in  A berna thy S prings w ith  
L irc e u s  h . hopp inae .
ORDER AMPHIPODA -  Amphipods
Fam ily  C ragonyctidae
S tygonectes a labam ensis a labam ensis ( S to u t ) .  H o ls in g e r (1967) re ­
p o rte d  a c o l le c t io n  from  a sm a ll seep, 0 .6  m i. e as t o f  The Lodge, 
Magazine M oun ta in , on May 4 , 1940. A t r i p  to  Magazine M ounta in  in  
J u ly ,  1980 and a thorough search o f  the  area bo th  e as t and west o f  
The Lodge s i t e  (s in c e  burned) d id  n o t y ie ld  any specim ens. The 
T e r r ib le  d rough t c o n d it io n s  o f  t h is  pas t yea r (Summer, 1980) were 
re s p o n s ib le  fo r  la c k  o f  seepage a re as . Even s p rin g s  on top  o f  
Magazine M ounta in  were c o m p le te ly  d ry . M r. Ken S m ith , Arkansas 
N a tu ra l H e rita g e  Commission, p ro v ide d  the  w r i t e r  w ith  specimens iden ­
t i f i e d  by D r. John R. H o ls in g e r ,  O ld Dominion U n iv e r s i ty ,  as th is  sub­
species taken  p re v io u s ly  b e fo re  the  summer d ro u g h t.
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Stygobromus montanus (H o ls in g e r ) .  Specimens o f  th is  spec ies o r ig in a l ly  
c o lle c te d  by M r. le s l ie  H u b r ic h t on 26 A p r i l  1936 from  s p rin g s  a t 
R ich M ounta in  S ta t io n ,  R ich M ounta in , P o lk  County were d escribed  by 
H o ls in g e r (1 9 6 7 ). These " s p r in g s " ,  n o t found in  th is  s tu d y , re p re ­
sen t the  type  lo c a l i t y  o f  th is  spec ies as i t  has n o t been c o lle c te d  
s in c e . M r. H u b ric h t (p e rs . comm.) has in d ic a te d  the approxim ate 
lo c a t io n s  o f  the  " s p r in g s "  based on r e c o l le c t io n s  from  h is  1936 t r i p ;  
however, a search o f  the area re ve a le d  o n ly  sm a ll seeps which d id  no t 
y ie ld  any amphipod specim ens. H o ls in g e r (1972) acknowledged th a t  
th e re  is  some evidence to  in d ic a te  Stygobromus montanus may be a 
p e r ip h e r a l ly  is o la te d ,  h ig h ly  a b e rra n t form  o f  S . a labam ensis and not 
a c tu a l ly  a d is t in c t  sp e c ie s . T h is  su gg e s tion  must aw a it a more com­
p le te  re v ie w  o f  the m a te r ia l,  now underway by D r. H o ls in g e r .
Stygobromus e la tu s  (H o ls in g e r ) .  H o ls in g e r (1967) d esc ribe d  m a te r ia l 
c o lle c te d  by M r. L e s l ie  H u b ric h t from  a seep, 0 .2  m i. eas t o f  The 
Lodge, Magazine M ounta in  on May 4 , 1940 as a new spec ies S tygonectes 
e la tu s , la t e r  changed to  Stygobromus e la tu s . T h is  lo c a l i t y  re p re sen ts  
the  type  l o c a l i t y  and so le  c o l le c t in g  spot as the  spec ies has no t been 
c o lle c te d  s in c e . A t r i p  to  Magazine M ounta in  s p e c i f i c a l l y  to  c o l le c t  
S. e la tu s  proved u n f r u i t f u l  as the  summer d rough t d r ie d  up bo th  seeps 
and s p r in g s  on Magazine M oun ta in . F u tu re  c o l le c t io n  e f f o r t s  s h a l l  be 
d ire c te d  tow ard t h is  spec ies  and S. montanus.
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ORDER DECAPODA -  C ra y fis h e s  and Shrimps 
Fam ily  Cambaridae -  C ra y fish e s
O rconectes acares F i t z p a t r ic k .  T h is  c ra y f is h  is  one o f  the most 
abundant and w idespread spec ies  in  the  O uach ita  U p lands. A lthough  
i t  is  t y p ic a l ly  a spec ies in h a b it in g  stream s (Hobbs, 1974), O. acares 
wanders up s p r in g  o u tf lo w s  to  e n te r  s p r in g s  from  a d ja ce n t sm a ll 
t r ib u t a r i e s .  W illia m s  (1954) reco rded  O. acares (as O). lep togonopodus) 
from  Twin S prings and G illh a m  S prings  bo th  in  P o lk  C ounty. In  th is  
s tudy  0 . acares was c o lle c te d  in  12 s p r in g s , u s u a lly  from  the s p r in g  
o u t f lo w  re g io n  under d e b r is  o r ro c k s .
CLASS INSECTA -  In s e c ts
As the  most s u c c e s s fu l group in  the an im al kingdom i t  shou ld  n o t be 
s u rp r is in g  to  d is c o v e r th a t  the  in s e c ts  re p re sen ted  36 spec ies  (86 p e rc e n t) 
o f  a l l  spec ies  c o lle c te d  from  O uach ita  M ounta in  s p r in g s .
ORDER COLEOPTERA -  B ee tle s
F am ily  E lm idae -  R i f f l e  B ee tle s
D u b ira p h ia  sp . A s in g le  la r v a l  specimen o f  th is  genus was c o lle c te d  
from  an unnamed s p r in g  in  the bed o f  the  Caddo R ive r and thus may 
re p re s e n t a w a if  from  the r iv e r  and n o t a tru e  s p r in g  in h a b ita n t .
R are.
Fam ily  H y d ro p h ilid a e  -  W ater scavenger b e e tle s
Cymbiodyta sp. Seven a d u lts  o f  Cymbiodyta were c o lle c te d  from  B lack  
S prings in  Montgomery C ounty. Rare in  s p r in g s .
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ORDER DIPTERA -  T rue F l ie s
F a m ily  P ty c h o p te r id a e  -  Phantom Crane F l ie s
B ittacom orpha  sp . F i f t y  la rv a e  o f  th is  u n id e n t i f ie d  P tycho p te rid a e  
were c o lle c te d  from  S u lphur S p r in g s ; however, they do n o t p re c is e ly  
f i t  the  key to  the  genus B ittacom orpha  (D r . George L . Harp, p e rs . 
comm.) and need fu r th e r  s tu d y .
Fam ily  T ip u lid a e  -  C ra n e f lie s
T ip u la  sp . A lthough  th is  genus o f  the  c ra n e f ly  fa m ily ,  T ip u lid a e , 
was the  most abundant d ip te ra n  form  c o lle c te d  from  O uach ita  Moun­
ta in  s p r in g s , d i f f i c u l t y  in  u s in g  spec ies keys to  la rv a e  p reven ts  
a spec ies  d e te rm in a t io n . Larvae were c o lle c te d  from  19 s p r in g  
lo c a t io n s .  A q u a tic  c ra n e f ly  la rv a e  are e a s i ly  id e n t i f ie d  by the 
s p ira c u la r  d is c  a t the  extreme p o s te r io r  end o f  the  body (Pennak, 
1953). T h is  d is c  has a p a ir  o f  fu n c t io n a l s p ira c le s  and may be 
th r u s t  up to  the  a ir -w a te r  in te r fa c e  to  a t t a in  oxygen.
L im on ia  sp. N in e ty - f iv e  specimens o f  L im on ia  la rv a e  were c o lle c te d  
from  B lack  S prings in  f in e  o rg a n ic  d e t r i tu s  th a t  had s e t t le d  on the 
bottom  o f  the  s p r in g .  A lthough  common a t B lack  S p r in g s , th is  genus 
was ra re  th ro u g h o u t the  O uach ita  M ounta in  p ro v in c e .
Fam ily  Chironom idae -  N o n -b it in g  Midges
A t le a s t  s ix  genera were taken  in  the  O uach ita  M ounta in  sp rin g s  in d i ­
c a tin g  a broad usage o f  the  s p r in g  h a b ita t  by ch iro no m ids .
Chironom us sp . A l l  in d ic id u a ls  k e y in g  o u t to  Chironom us were lumped 
h e re ,  a lth o u g h  s u re ly  s e v e ra l s p e c ie s  a re  d is t in g u is h e d  w i t h in  the  
la rv a e  c o l le c t e d .  A bunda n t.
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Tanypus sp . O nly a s in g le  la r v a l  specimen o f  Tanypus was c o lle c te d  
in d ic a t in g  th a t  t h is  madge is  ra re  in  s p r in g s  in  the  O uach ita  Moun­
ta in s .  Rare.
D ic ro te n d ip e s  sp . T h is  midge was q u ite  w idespread  in  s p r in g  eco­
systems th rou g ho u t the  O uach ita  M oun ta ins . Abundant.
P o lype d ilu m  sp . T h is  spec ies  was c o lle c te d  o n ly  once from  an unnamed 
s p r in g  in  P o lk  County near Bard S p r in g s .
S tic to ch iro n o m u s  sp . T h is  tube-m aking  b u rrow er was c o lle c te d  from  
s e v e ra l unnamed s p r in g s  in  G arland C ounty, b u t o v e r a l l  was ra re  
th ro u g h o u t the  O uach ita  M oun ta ins .
D iam esia sp .?  A few la rv a e  c lo s e ly  re la te d  to  D iam esia are m entioned 
here  a ltho u gh  id e n t i f i c a t io n  is  te n ta t iv e  because o f  the  d i f f i c u l t y  
in  v e r i f y in g  ch ironom id  la rv a e  forms to  sp e c ie s .
F am ily  Psychodidae -  Moth F lie s
Pericoma sp. B lack  S p r in g s , Montgomery C ounty, proved to  o f f e r  q u ite  
a d iv e rs e  s p r in g  fauna as two la rv a e  o f  Pericom a, t y p ic a l ly  l o t i c  
bu rrow ers  in  o rg a n ic  m a te r ia l a t the  edges o f  s p r in g  o u t f lo w ,  were 
found . Rare in  the  O uach ita  M ounta in  p ro v in c e  s p r in g s .
F am ily  C u lic id a e  -  M osquitoes
Anopheles p u n c tip e n n is  (S a y ). A lthough  m osquitoes are  commonly en­
coun te red  when sam pling  s p r in g s  in  the Ouachita Mountains, i t  is 
d i f f i c u l t  to  de te rm ine  t h e i r  p re c is e  a q u a tic  o r ig in  u n less  la rv a e  
are c o lle c te d  in  the  s p r in g  i t s e l f .  Th is  spec ies  seemed to  be 
r e la t i v e ly  common in  s p r in g s  th rou g ho u t the O ua ch itas .
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ORDER EPHEMEROPTERA -  M a y flie s
Fam ily  H ep tagen iidae
S tenacron in te rp u n c ta tu m  Say. Naiads o f  th is  m a y fly  spec ies were 
c o lle c te d  from  West S prings which is  a sm a ll s p r in g  lo ca te d  q u ite  
c lo se  to  an a d ja ce n t sm a ll t r ib u ta r y .  Because o f  the abundant f lo w  
and g ra v e l s u b s tra te  o f  th is  s p r in g ,  S. in te rp u n c ta tu m  was lo c a l ly  
common; however, th rou g ho u t the  O uach ita  M ounta ins m a y flie s  in  sp rin g s  
were ra re .
Species A. An u n id e n t i f ia b le  la r v a l  specimen was c o lle c te d  from  B lack  
S p r in g s , Montgomery County.
F am ily  B ae tidae
Species A. Three na iads damaged in  c o l le c t io n  were a lso  taken  from  
West S p r in g ; however, id e n t i f i c a t io n  was im p o ss ib le  beyond the fa m ily  
le v e l due to  the damage s u s ta in e d .
ORDER ODONATA -  D ra g o n flie s  and D a m s e lflie s
In te r e s t in g ly ,  P f l ie g e r  (1976) does n o t re co rd  a s in g le  odonate species 
from  M is s o u r i s p r in g s ,  a ltho u gh  he does adm it the a q u a tic  in s e c t  fauna o f  
s p rin g s  in  M is s o u r i is  p o o r ly  known. In  t h is  s u rve y , odonates proved to  be 
u t i l i z i n g  s p r in g  h a b ita ts  in  a w ide area o f  the  O uach ita  M ounta ins.
F am ily  Aeshnidae -  Darners
Aeshna umbrosa (W a lk e r) . F ive  na iads o f A. umbrosa were c o lle c te d  
from  B lack  S p r in g s , Montgomery C ounty. G e n e ra lly , t h is  spec ies p re fe rs  
le n t i c  s i tu a t io n s  w ith  v a s c u la r  hydrophytes  common. Thus i t  appears
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th a t  A. umbrosa is  u s in g  the  s p r in g  run  h a b ita t  where d e t r i tu s  has 
c o lle c te d  in  s id e  p o cke ts . Rare in  s p r in g s .
Fam ily  L ib e l lu l id a e
P achyd ip lax  lo n g ip e n n is  B u rm e is te r . R a re ly  c o lle c te d .
Fam ily  C o rd u liid a e
N e u ro c o rd u lia  xanthosoma? (W illia m s o n ) .  Th is  odonate was q u ite  ra re  
in  the  O uach ita  M ounta in  s p rin g s  be ing  found in  o n ly  one unnamed 
s p r in g  in  P o lk  C ounty. Because the key to  spec ies o f  N e u ro co rd u lia  
is  n o t r e l ia b le ,  the spec ies d e te rm in a tio n  is  q u e s tio n a b le  (D r . G. L . 
H arp, p e rs . comm.).
Som atochlora l in e a r i s ? Hagen. Very sm a ll na iads o f  th is  Somato­
c h lo ra  spec ies were c o lle c te d  from  s e v e ra l unnamed s p r in g s  in  G arland 
County and thus d e te rm in a tio n  o f  spec ies is  t e n ta t iv e .
Fam ily  Gomphidae
Hagenius b re v is ty lu s  S e lys . A s in g le  specimen o f  H. b re v is ty lu s  was 
taken  from  v e g e ta tio n  in  the o u tf lo w  o f  an unnamed s p r in g  lo ca te d  
in  the bed o f  the Caddo R iv e r ,  Montgomery County.
Ophiogomphus ru p in s u le n s is  W alsh. One na iad  was taken  from  the  s p rin g  
in  the bed o f  the  Caddo R iv e r ,  Montgomery County.
L ib e l lu la  v ib ra n s ? F a b r ic iu s .  Because the key to  spec ies is  un­
r e l ia b le  fo r  L ib e l lu la  (D r . G. L . H arp, p e rs . comm.), the  i d e n t i f i ­
c a t io n  o f  a s in g le  na iad  taken from  the h e a v ily  ve ge ta te d  s p r in g  in  
the  Caddo R iv e r bed is  te n ta t iv e .
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F am ily  C o rd u le g a s te rid a e
C o rd u le g a s te r m acu la ta  S e ly s . A w idespread s ta te  fo rm , th is  species 
was never abundant in  s p r in g s ,  b u t ra th e r  in h a b ite d  the  a d jace n t s p r in g -  
fed  t r ib u ta r ie s  o f  the O uach ita  M ounta ins.
F am ily  C a lo p te ryg id a e  (= A g rio n id a e )
C a lo p te ry x  ( = A g rio n ) m acu la ta  (B e a u v o is ). T h is  d a m s e lfly  was q u ite  
w idespread in  the  O uach ita  M oun ta ins , a ltho u gh  n o t abundant in  s p r in g s . 
T y p ic a l ly  C . m acu la ta  p re fe r re d  streams which were fed  by the  sp rin g s  
in v e s t ig a te d ,  ra th e r  than  the  s p r in g s  them se lves.
ORDER HEMIPTERA -  True Bugs
F am ily  G erridae  -  W ater s t r id e r s
G e rr is  re m ig is  Say. The most common hem ip te ran  c o lle c te d  from 
O uach ita  M ounta in  s p r in g s . A lm ost every  s p r in g  had two to  fo u r  s p e c i­
mens o f  t h is  spec ies  s k a tin g  across the  b o i l  re g io n . Seventeen s p e c i­
mens o f  G. re m ig is  were c o lle c te d  a t the su rfa ce  o f  the b o i l  a t B lack 
S p r in g s , Montgomery C ounty.
F am ily  V e li id a e  -  B road -shou lde red  w a te r s t r id e r s
R hagove lia  k n ig h t i  Drake and H a r r is .  A lthough  n o t as common as G. 
re m ig is , R. k n ig h t i  was c o lle c te d  from  th re e  s p rin g s  in  low  numbers.
ORDER MEGALOPTERA -  A ld e r f l ie s ,  D o b s o n flie s , and F is h f l ie s
F am ily  C o ryd a lid ae  -  D o b so n flie s  
S ub fam ily  C ha u liod in a e  -  F is h f l ie s
C hau liodes r a s t r ic o r n is  Rambur. The f i s h f l y ,  C. r a s t r ic o r n is  was
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c o lle c te d  a t B u t te rm ilk  S prings No. 1 , Montgomery County o n ly  once.
I t  was ex trem e ly  ra re  in  O uach ita  M ounta in  s p r in g s .
ORDER TRICHOPTERA -  C a d d is f l ie s
Fam ily  R hyacoph ilidae
R hyacoph ila  lo b i f e r a  B e tte n . T h is  w idespread genus o f  ove r 100 
spec ies was re p resen ted  in  s p r in g  sam pling from  West S p r in g , Mont­
gomery County by R. lo b i f e r a . A s in g le  fre e  ra n g in g  la r v a l  specimen 
was c o lle c te d .
Fam ily  B ra chyce n tr id ae
Micrasema sp. Seven specimens o f  Micrasema were c o l le c te d  w ith  
d ia g n o s tic  cases from  B u t te rm ilk  S prings No. 2 . T h is  was the  o n ly  
s p r in g  from  which Micrasema was taken  d u r in g  the  s tu d y .
Fam ily  Hydropsychidae
Cheumatopsyche sp . C o lle c t io n s  from  sm a ll ro ck  s u b s tra te  in  West 
S p ring  y ie ld e d  s e v e ra l la r v a l  specimens o f  t h is  genus. U n fo r tu n a te ly ,  
la rv a e  o f  most species are  n o t p re s e n t ly  d esc ribe d  (W ig g in s , 1977).
Hydropsyche sp. S evera l la rv a e  were c o lle c te d  from  unnamed s p rin g s  
in  P o lk  County and fu tu re  p lanned l i g h t  t ra p p in g  o f  a d u lts  is  needed 
fo r  p re c is e  s p e c i f ic  id e n t i f ic a t io n s  o f  these la rv a e .
Fam ily  G lossosom atidae
Agapetus medicus Ross. Ross (1938) described A. medicus from McFadden 
S prings in  G arland County; how ver, th is  s p r in g  is  b e lie v e d  to  be 
inunda ted  by Lake O uach ita  p re s e n t ly .  No specimens were taken  in  th is  
su rve y .
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F am ily  H e lico p sych id a e
H e licopsyche  l im n e l la  Ross. Ross (1941) re p o r te d  h o lo ty p e s  and 
p a ra types  o f  H. l im n e l la  from  McFadden S p rin g s . No specimens were 
c o lle c te d  in  t h is  su rve y .
Fam ily  P h ilopo tam idae
C him arra f e r ia  Ross. McFadden S prings a lso  y ie ld e d  para types o f  
C. f e r i a . No specimens were taken  in  t h is  su rve y .
PHYLUM CHORDATA 
SUBPHYLUM VERTEBRATA 
ORDER CYPRINIFORMES -  Minnows
F am ily  C yp rin id a e  -  Minnows and Carps
Campostoma anomalum (R a fin e s q u e ). S to n e ro l le r .  A lthough  most o f  
the  s p r in g s  were too  sm a ll to  a llo w  much in  the  way o f  a v a r ie d  
ic h th y o fa u n a  to  d eve lo p , A berna thy S prings and Bear S p rin g  were 
la rg e  enough to  have s ig n i f ic a n t  o u t f lo w  re g io n s  fo r  ju v e n ile  s to n e - 
r o l le r s  to  swim tow ard the  b o i l .
S e r r a t i lu s  a trom acu la tus  ( M i t c h i l l ) .  Creek chub. A ra th e r  common 
in h a b ita n t  o f  la rg e r  s p rin g s  in  the O uach ita  M oun ta ins . Common.
ORDER CYPRINODONTIFORMES -  Topwater K i l l i f i s h e s
Fam ily  C yp rin o do n tida e  -  K i l l i f i s h e s
Fundulus ca tena tus  ( S to r e r ) .  N o rth e rn  s tu d f is h .  The o n ly  topminnow 
c o lle c te d  in  s p r in g s  d u r in g  the s tudy  was the common O uach ita  upland
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k i l l i f i s h ,  Fundu lus  c a te n a tu s . F . c a te n a tu s  p r e fe r s  c le a r ,  s p r in g -  
fe d  s tream s and p a r t i c u la r l y  p o o l re g io n s  o f  such s tre a m s . O n ly  in  
la r g e r  s p r in g s  d id  F . c a te n a tu s  v e n tu re  u p s tream  tow a rd  th e  sou rce  
o f  th e  s p r in g .
ORDER PERCIFORMES -  Perches 
F a m ily  P e rc id a e  -  T rue  Perches
Etheostoma p a llid id o rs u m  D is t le r  and M e tc a lf .  Paleback d a r te r .  The 
pa leback d a r te r  ( E. p a l l id id o rs u m ) is  the  o n ly  " th re a te n e d "  f is h  
spec ies  c o lle c te d  from  s p rin g s  in  the  O uach ita  M ounta ins in  th is  
s tu d y . Research underway p re s e n t ly  in d ic a te s  the  pa leback d a r te r  
shou ld  be g ive n  th re a te n e d  s ta tu s  as was done p re v io u s ly  by Robison 
(1 9 7 4 ). Specimens were c o lle c te d  from  s e v e ra l unnamed s p r in g s  in  
the  Caddo R ive r system .
E theostom a ra d io su m  (Hubbs and B la c k ) .  O ra n g e b e lly  d a r t e r .  The 
O ra n g e b e lly  d a r te r  was th e  m ost common and w id e sp re a d  d a r te r  as w e l l  
as th e  m ost common f i s h  in h a b i ta n t  o f  s p r in g s  c o l le c te d  in  the  
O u a c h ita  M o u n ta in  p ro v in c e .
ORDER ANURA -  F rogs and Toads
F a m ily  Ranidae -  T rue  Frogs
Rana sphenocephala Cope. Southern le opa rd  f ro g .  I  fo l lo w  Johnson 
(1977) in  u s in g  the  d e s ig n a tio n  Rana sphenocephala fo r  the p o p u la tio n s  
o f  the  Rana p ip ie n s  complex in h a b it in g  A rkansas. Four specimens o f  
R. sphenocephala from  areas im m ed ia te ly  a d ja ce n t to  o r a c tu a l ly  w ith in
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the  s p r in g  run  were c o lle c te d  d u r in g  the s tudy  making th is  species 
f a i r l y  ra re  in  O uach ita  s p r in g s .
F am ily  H y lid a e  -  Tree Frogs
A c r is  c re p ita n s  b la n c h a rd i H a rp e r. B la n c h a rd 's  c r ic k e t  f ro g .  Only 
s ix  specimens o f  B la n c h a rd 's  c r ic k e t  f ro g  were c o lle c te d  d u r in g  the 
s tu d y . A l l  specimens were s i t t i n g  a t the edges o f  the  s p r in g  o u t f a l l  
and jumped in to  the  w a te r upon approach where they a ttem pted  to  
escape by swimming beneath fila m e n to u s  a lgae o r g ra v e l.
ORDER CAUDATA -  Salamanders
Fam ily  P le th o d o n tid a e  -  Lung less Salamanders
Desmognathus b rim leyo rum  S te jn e g e r. O uach ita  dusky salam ander. 
P re v io u s ly ,  the O uach ita  M ounta in  p o p u la tio n  o f  the  o fte n  co n fu s in g  
genus Desmognathus has been cons ide red  as a f u l l  s p e c ie s , Desmognathus 
b rim leyo rum  S te jn e g e r (1895) and as a subspec ies , D. fuscus b rim leyorum  
by o th e rs  (C onan t, 1958). The fo rm er name w i l l  be used in  th is  re p o r t  
as Means (1974) has p ro v id e d  co n v in c in g  da ta  to  j u s t i f y  e le v a t io n  o f  
th is  form  to  f u l l  spec ies  le v e l .  Only th re e  a d u lts  o f  D . b rim leyorum  
were c o lle c te d  in  s p r in g s  d u r in g  the s tu d y . In s te a d  s p rin g s  were used 
p r im a r i ly  as a n u rs e ry  area fo r  ju v e n i le s .  S e v e n ty - f iv e  ju v e n ile s  o f 
t h is  spec ies  were c o lle c te d  from  under sm a ll rocks  and v e g e ta tio n  
im m ed ia te ly  downstream o f the b o i l  from  O uach ita  M ounta in  s p r in g s .
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